The rapid and extensive expansion of the new betacoronavirus SARS‐Cov‐2 (CoVid‐19) is responsible for several thousand deaths in a very short time. This fast progression led the world health organization (WHO) to classify it as a pandemic on 11 March 2020. Waiting for the availability of new vaccines, this global emergency has triggered the search for safe and effective pharmacological approaches for eradicating the virus, or at least reducing its effects and hindering the contagion. Currently, great effort focuses on the repurposing of already available drugs based on the characteristics of the virus that have been so far defined. Thus, clinical studies are currently ongoing to evaluate the effects on SARS‐CoV‐2 of known drugs showing broad‐spectrum antiviral activity. This list includes favipiravir (plus interferon‐α ChiCTR2000029600; plus baloxavir marboxil ChiCTR2000029544), ribavirin, galidesivir (NCT03800173), remdesivir (NCT04252664 and NCT04257656), and chloroquine (NCT04261517).[^1^](#bcp14343-bib-0001){ref-type="ref"}, [^2^](#bcp14343-bib-0002){ref-type="ref"} Moreover, tocilizumab (a monoclonal antibody anti‐IL6) is under clinical trial (ChiCTR2000029765) due to positive effects observed in coronavirus patients who showed serious lung damage and elevated levels of IL6.[^3^](#bcp14343-bib-0003){ref-type="ref"}

Due to the genomic similarity (82%) with the previous SARS‐Cov virus (responsible for a major pandemic at the beginning of this century), other drug targets are also receiving attention.[^4^](#bcp14343-bib-0004){ref-type="ref"} Indeed, some viral components may be potential candidates for targeted therapies against SARS‐Cov‐2. Among these, two viral proteases necessary for viral replication, the papain‐like cysteine protease (PL^pro^) and the chymotrypsin‐like cysteine protease 3CL^pro^, and the non‐structural protein 15 (Nsp15) (accessory protein for virus replication) have been proposed as potential targets.[^5^](#bcp14343-bib-0005){ref-type="ref"}

Both SARS‐CoV and SARS‐CoV‐2 invade the host cell by interaction between the viral glycosylated spike protein and the human angiotensin‐converting enzyme‐2 (ACE2).

Then, the binding between the virus and the host ACE2 is a key factor for initiating the viral infection. Moreover, this binding has been proposed to cause ACE2 downregulation; the consequent ACE2 deficiency and dysregulation seems to play a pathogenetic role in the progression of the overwhelming lung inflammation, observed in the most serious cases of CoVid‐19.[^6^](#bcp14343-bib-0006){ref-type="ref"}

ACE2 is located on the surface membrane of host cells in particular on lungs, heart, and vascular endothelium and is specifically recognized and bound by the viral spike protein.[^7^](#bcp14343-bib-0007){ref-type="ref"} Therefore, interfering with the interaction between these two proteins may represent a useful pharmacological strategy. This strategy has been already used to fight the previous SARS‐CoV infection in 2003 and lead to the development of the ACE2 protein decoy APN01 (Recombinant Human ACE2; NCT00886353). APN01 is currently under evaluation in a Phase III clinical trial by Apeiron Biologics for treating CoVid‐19.

Herein, we wish to focus on an original pharmacological strategy, which has never been proposed until now: the targeting of ACE2 with "small‐molecule" ligands, potentially able to induce conformational changes of ACE2 and thus to cause a possible reduction of the binding affinity between ACE2 and the viral spike protein. ACE2 (discovered in 2000) is an enzyme involved in the complex proteolytic pathway of the renin‐angiotensin system (RAS). In the last two decades, ACE2 modulation has been considered as an appealing strategy for cardiovascular therapies.[^8^](#bcp14343-bib-0008){ref-type="ref"} This led to the design of novel chemical entities, such as---for instance---the "small‐molecule" XNT, an ACE2‐activator which was evaluated in preclinical studies as a promising cardiovascular drug. Noteworthy, the binding of XNT to ACE2 was found to abolish the protein‐protein interaction between ACE2 and anti‐ACE2 IgG autoantibodies of patients affected by autoimmune diseases,[^9^](#bcp14343-bib-0009){ref-type="ref"} indicating that the conformational changes induced by a "small‐molecule" may effectively affect the binding affinity of ACE2 with ACE2‐binding proteins.

Given the increasing interest towards ACE2 as a potential drug target, many drugs already approved by FDA for clinical use in heterogeneous human or veterinary diseases were evaluated, to identify a possible "off‐target" ACE2‐modulatory effects and thus to propose their "repositioning" in cardiovascular pathologies.[^10^](#bcp14343-bib-0010){ref-type="ref"} Some of these molecules exhibited heterogeneous structure and, consistently, induced different effects on ACE2, reasonably associated with different conformational changes of the protein. For instance, hydroxyzine increased the substrate specificity of ACE2, while diminazene and labetalol increased the maximal reaction rate and decreased the substrate specificity. Notably, no evidence of ACE2 downregulation by ACE2‐activators has been reported.

Since spike protein and ACE2 interact with highest affinity and specificity (this may be a cause of the contagiousness of this virus),[^11^](#bcp14343-bib-0011){ref-type="ref"} the hypothesis that ACE2 structural modifications induced by one or more of these compounds could disturb a correct recognition between ACE2 and viral spike protein is plausible. Such an alteration may produce positive effects both in limiting the virus entry into the host cell and also in preventing the noxious virus‐induced ACE2 downregulation, which is triggered by the virus‐ACE2 binding.

Remarkably, some of these compounds (Table [1](#bcp14343-tbl-0001){ref-type="table"}, from Kulemina and Ostrov[^10^](#bcp14343-bib-0010){ref-type="ref"}) are already approved and are (or have been) clinically used for different therapeutic indications, including disorders of central nervous system, inflammation, parasitosis, and cardiovascular diseases. In some cases (i.e., fominoben, an old respiratory analeptic drug), their effects on the respiratory function can be an added value in CoVid‐19 patients. In any case, their pharmacological/toxicological profile is well‐established, and they are relatively "low‐cost" treatments. Thus, they should be submitted to rapid preclinical tests in specialized laboratories, evaluating their effects on ACE2‐spike protein interaction and/or on the ACE2‐mediated SARS‐CoV‐2 entry into the host cells. In the case of positive outcomes, the direct translation into the clinic would be sure and extremely rapid and facilitated.

###### 

Approved drugs showing "off‐target" ACE2‐modulating effects (from Kulemina and Ostrov[^10^](#bcp14343-bib-0010){ref-type="ref"})

  Drug/trade name          Therapeutic indications                        Drug ID
  ------------------------ ---------------------------------------------- -----------
  Closiprazine/Diceplon    Antipsychotic                                  NSC290956
  Diminazene/Berenil       Antitrypanosomiasis (veterinary use)           NSC357775
  Hydroxyzine/Atarax       Antihistamine, antiemetic, and anxiolytic      NSC169188
  Chlorprothixene/Truxal   Antipsychotic                                  NSC169899
  Hycanthone/Etrenol       Antischistosomiasis                            NSC134434
  Fominoben/Noleptan       Chronic obstructive bronchitis and emphysema   NSC293901
  Tiramid/Solantal         Analgesic/antiinflammatory                     NSC289337
  Aprindine/Aspenon        Antiarrhythmic                                 NSC284614
  Labetalol/Trandate       Antihypertensive                               NSC290312
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